The fluorescence induction kinetics as a non-destructive tool for investigating spruce treated with ozone.
The scattering coefficient of yellow spruce needles exceeds that of green needles by a factor of 2, whereas the fluorescence efficiency is approximately equal for both needle colours. As shown by the angular distribution the fluorescence light is diffusely emitted. However, the scattered light consists of a diffuse and a reflecting portion below 20 degrees with a ratio of the intensities of 1 : 2 at perpendicular observation (0 degrees). Control measurements show that in the rejection region the effective transmission of cut-off-filters commonly used to separate fluorescence light and excitation light exceeds the value calculated from the filter specifications by a factor of 100. Therefore, the portion of the scattered light in the measuring signal must be controlled if the fluorescence induction kinetics is measured from specimen of different colour. A device for the determination of the fluorescence induction kinetics is described which employs a He--Ne laser, a mechanically working shutter with an opening time of 4 ms for the excitation, and a computer for data storage and device control. Two filters select the fluorescence components at 685 nm and 730 nm and they reduce the portion of the scattered light in the measuring signal to 0.18% and 0.55%, respectively. In order to consider the temporal development of the fluorescence kinetics the sampling rate is reduced from 2 kHz to 1 Hz. From the data stored in the computer maximum value Fp, and steady-state-value Fs are determined for both fluorescence components. Measurements on 4-year-old spruce exposed to ozone-concentrations of 0, 300 ppb, 600 ppb, and 1000 ppb were repeated every week. With increasing concentration and duration of treatment Rfd = (Fp-Fs)/Fs was decreased for both fluorescence components. With the highest ozone concentration a reduction of Rfd of 23% and 24%, respectively, was obtained for the two fluorescence components after three weeks.